SICKLE CELL DISEASE

Up Close and Personal

Wanda Whitten- Shurney MD
Sickle Cell Association of America
Michigan Chapter
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OUR MISSION

» TO MAXIMIZE THE QUALITY LIFE OF INDIVIDUALS LIVING
WITH SCD

» TO ENABLE INDIVIDUALS WITH SICKLE CELL TRAIT TO MAKE
INFORMED DECISIONS THAT THEY BELIEVE ARE IN THEIR
BEST INTEREST WITH RESPECT TO FAMILY PLANNING

» TO PROVIDE EDUCATION, TESTING AND INFORMATION
FOR THE GENERAL PUBLIC

» SERVE AS THE COODINATING CENTER FOR THE NEWBORN

HEMOGLOBINOPATHY SCREENING PROGRAM FOR THE
MDHHS



SCDAA Ml Patient Advocates
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Benton Harbor

STATEWIDE PROGRAM

DISEASE EDUCATION

CARE COORDINATION

SUPPORT SERVICES
Medical referrals
SSI/SSD
IEP/504 plans
Basic needs
Career Counseling

SUMMER CAMP PROGRAM

SPECIAL ACTIVITIES
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Walter Clement Noel

SCIENCEPNOTOLIBRARY

James FHewviick — 1910
First patient diagnosed
With SCD in United States

"peculiar elongated and sickle shaped
red blood cells in
"an intelligent negro of 20."
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http://backandneck.about.com/od/conditions/ss/tiltedpelvis_3.htm
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HEMOGLOBIN

a chain

red blood cell

Iron Molecule
f chain

helical shape of the
polypeptide molecule



“NORMAL” ADULT HEMOGLOBIN
HEMOGLOBIN A

SICKLE HEMOGLOBIN
HEMOGLOBIN S

I EMOGLOSIN C

HEMOGLOBIN
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Hemoglobin ——— Spillage of contents
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Adhesive interactions
+ RBC adhesion

« Leucocyte adhesion
—— « RBC-leukocyte-platelet >
aggregate formation
» Adherent blood cell aggregates

Vaso-occlusion
and ischemia—
reperfusion injury

* Anti-selectins
* Anti-signalling

other agents that agents

increase HbF or S _ * Anti-platelet
decrease sickling Discoid and sickled RBCs agents

and microparticles l
/ /

Inflammation
[/ ' « Cytokine production
Dehydration _/ W\ - « Upregulation of adhesion
lo. ' ’ molecule expression
’ «» Leucocyte adhesion and activation
« Endothelial cell activation and injury
Thrombin activation « Platelet activation and adhesion

* Haptoglobin l
r

Hydroxyurea and I * Anti-inflammatory

Haemolysis <

* Haemopexin

:

Activation of
coagulation

Anticoagulants —J—

Antioxidants \{

Oxidant injury

» Endothelial dysfunction <







Post-hyphema glaucoma

Meningitis
Retinal infarction

Stroke

o

Acute chest syndrome
Acute pain event

Sickle hepatopathy
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Y Splenic infarction
Splenic sequestration

Bone marrow infarction o
Osteomyelitis

O Acute

complications

Chronic
complications

Kato et al
2017
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The New England s .
Journal of Medicine e

cCopynght, 1986, by the Massachusetts Medical Society

Volume 314 JUNE 19, 1986 Number 25

PROPHYLAXIS WITH ORAL PENICILLIN IN CHILDREN WITH SICKLE CFLL ANEMIA
A Randomized Trial

MariLyN H. Gaston, M.D., Jokr 1. VErTER, PH.D., GERALD WooDs, M.D., CaRLES PEGELOW. M.D.,
JonN KevLener, M.D., Gerarp Pressury, M.D., HaroLp Zarkowsky, M.D.. ELLIOTT VICHINSKY. M.D.,
Rathr Iver, M.D., Jerrrey S. Loser, M.D., Steven Diamonn, M.D., C. Tate HovLsrook. M.D..
Frances M. Giee, M.D., Kiv Rireiey, M.D., anxp Joun M. FaLLerra, M.D..

FOR THE PROPHYLACTIC PENICILLIN STUDY GROUP

Gaston et.al.



Routine Immunizations:

Prevnar 20
Pneumovax 23 Meningococcal

Influenzo
COVID 19
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Name

Type of sickle cell diseases \
SS

SC

S Thal Zero

S Thal Plus

Usual Hemoglobin Level




Photo of Marcus Valentine
from the Chicago Tribune




PiSCES Study
Wally Smith

) " - ]
— l EALLY R.SMITH, MD# |

'3
FLORENCE NEAL COOPERSMITHPROFESSOR & 1y § ™
OF SICKLE CELL DISEASE/SCD MEDICAL HOME DIRECTOR




DON'T GO LOOKING FOR SICKLE CELL PAIN...

...IT WILL COME AND FIND YOU

HOW DO | KNOW |IF MY BABY IS HAVING
PAIN AND WHAT DO | DO ABOUT IT?




BED REST
MEDICATION (Limited) FLUIDS

MANAGING
PAIN

Q

HEAT

MASSAGE




Infection, increased
susceptibility to COVID19

Retinopathy

Splenic sequestration Stroke Leg Ulcers
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Yellow Jaundice
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DELAYED GROWTH AND PUBERTY
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What you should know if you have SCT.:

= |tis possible for you to have a baby with SCD!
= SCT does not cause pain and anemia

= You should stay well hydrated
UNIVERSAL

.. : PRECAUTIONS
= You should be conditioned for exercise

= Rare problems at high altitudes
= Possibility of blood in urine (painless hematuria) uncommon
= Renal medullary carcinoma

* Hyphema
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Inherited Characteristics




Father

SICKLE CELL
TRAIT

Mother
SICKLE CELL
TRAIT

Children

2in4
50%
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NIH Funding and Private Support (smit, 2006)

Variable SCD CF
US prevalence 80,000 30,000
NIH Support, 2004 $90 mil $128 mil
NIH funding/person $1,125 $4,267
# Federal grants
1968 22 65
1972, after SCA Control Act 215 80
2004 331 459

Private support (2003)
SCDAA vs CF Found
Revenue/person

Total NIH/private funding

Total support per person

$498,577 $152,231,000

$6 $5,074
$90.4 mil $280.2 mil
$1,130 $9,340




Network \Open

Original Investization | Health Policy
Comparison of US Federal and Foundation Funding of Research for Sickle Cell
Disease and Cystic Fibrosis and Factors Associated With Research Productivity

Fahe=m Faroog, ML Peter |. Mogay=el. MO, PhiD: Sophie Lanzikron, MO Carton Haywood, PRD; kohn ). Strous=, MO, PhD

January 1, 2008 — December 31, 2018

- eR ] seD
Federal funding per person $2807 $812
Foundation funding per person $7690 $102

Research Articles 1594

Conclusions

The findings show that disparities in funding between SCD and CF may be associated with decreased
research productivity and novel drug development for SCD. Increased federal and foundation

funding is needed for SCD and other diseases that disproportionately affect economically
disadvantaged groups to address health care disparities.



CHALLENGES PATIENTS FACE

Young people don't know their frait status
For 20 years only one disease modifying
medication
No universal cure
Pediatric vs adult care “sickler”

"drug seeker”
Limited mental health resources






PRENATAL DIAGNOSIS

Amniocentesis
Chorionic Villous Sampling (CVS)



PREIMPLANTATION
GENETIC
DIAGNOSIS




Hydroxyurea

| Capsules USP 500mg | et ’“m

Sallus
L BREE

s

Hydrea, Droxia, Sicklos




STOP TRIAL

PREVENTION OF A FIRST STROKE BY TRANSFUSIONS IN CHILDREN WITH
SICKLE CELL ANEMIA AND ABNOEMAL RESULTS ON TRANSCRANIAL DOTPLER
ULTRASONOGERAPHY

ELLIOTT VicH /, M.D., CHARLES PEGELOW, ! 5, M.D., Dianne GaLLacHER, MLS.,
AgpuLLad Kutiar, M.D., FEn . T. NicHoLs M.D., anD DonalD BrameiLa, PH.D.

TCD

11% —>1%

PRIMARY STROKE PREVENTION



Hydroxyurea: 30 Years of Research

Phase Il Phase I/ll trial in infants Initial HUSTLE Phase lll
MSH trial (HUSOFT) trial results BABY HUG
Phase I/l trial in Long-term Prevention of PK, PD, and
Proof of children (HUG-KIDS) effectivenessin children organ damage PGx results
Principle studies

T | | Ll

1984 1992 1995 1997 1999 2001 2003 2004 2005 2006 2007

1 11 t 1 1
Short-term pediatric MSH Lowering of SWIiTCH
efficacy follow-up TCD velocities trial results
triaPIhizs:c:ﬂllts Prevention of TWiTCH trial
secondary CVA BABY HUG HUSOFT begins
begins extension
enrollment

Russell Ware MD




How does it help?

1. Decreases pain episodes

Decreases acute chest syndrome

2.
3. Decreases the need for transfusions
A Dannla whn talka 1t Ii\/e |Onger!

YouTube..... SCDAAMI

Start at 9
months

SS and SbthalO
Liquid
preparation



July 2017

® Oral - Powder
ENDAR |
) 5 and older
L-glutamine oral powder Decreases oxidative Stress

Nov. 2019

Oral

o X b I y 1t qQ Small molecule

ot 5 years and older
(VOXEQQO Increases oxygen affinity

ADAKVEO I\/IonoclonI;/I antibody

16 and older

crizanlizumab-tmca
FOR IV INFUSION + 10 mg/mL Decreases adhesion




Sickle Cell Disease-Modifying Targets

Anti-selectins a
Anti-Sickle Anti-signaling nt"St'Ck
RBC Sid(ling and Hemolysis Adhesive Interactions

Adrenergic and Red cell adhesion

Leucocyte adhesion
Blood cell aggregates
Adherent blood cell aggregates

oNne»

Anti-inflammatory
agents

Cytokme signaling
Inflammatlon
Cytokine production

Hydroxyurea; agents
that increase
HbF or decrease sickling
Dehydration
Leucocyte adhesion

Activation of Coagulation Endothelial cell activation

/\ _[ Platelet activation
. Anticoagulants

Anti-Clot Anti-platelet agents

"
Telen, 2017 Texas Children’s
Hospital

CANCER AND
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BONE MARROW TRANSPLANT
(STEM CELL TRANSPLANT)
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STEM CELL (BONE MARROW) TRANSPLANT
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Processing

l Infusion

Conditioning:
Chemotherapy/Radiation

Courtesy of: Dr. Tami John Allogeneic




) W

El

"\

CORD BLOOD STORAGE




GENETIC CURE FOR SCD IN THE NEXT 5 YEARS!

CURE
SICKLE
CELL.

National Institutes
Gene Therapy & Gene Editing N I ) of Health



GENE THERAPY

Gene Therapy
- - Stem cell __-:”";“O ing Stem cell
Collection Processmg ‘ ‘ |
Self
2. j | — lﬁusion
Conditioning:

Chemotherapy Autologous

, &
Courtesy of: Dr. Tami John o™
Telen, 2017 |  canceramo




Life expectancy (year)

50 - Multicenter Study
Hydroxyurea
40 - Penicillin
Prophylaxis
Studies
30 -

National Sickle Cell
Anemia Control Act

2 T Stroke Prevention
Trials
10 |
Newborn
Screening
0 | | | | | | | I I | |
1910 1930 1950 1970 1990 2010

Quality of Life
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WARRIORS



Shirley Miller

.. The
Stranger
Within Ve

Shirley Renee

Manager - Adult sickle cell program
Carolinas Healthcare System



sickle cell

communityconsortium

“Nothing for us without us”

Dr. Lakiea Bailey
PhD Molecular Hematology

Sickle Cell Consortium and REAHHoOTT Present:
The Warrior University Online Series
Blood Transfusions: What You Need to Know and Do

Join us for an online presentation followed by a conversation with leading experts.

To learn more about Warrior University and to register for the free online series, visit
https://sicklecellconsortium.org/warrioruniversity
All sessions will begin at 6:30 p.m.
February 25 Blood Transfusions: How, Why, and When?
February 27 Keeping it Safe: Blood Matching
March 4 Keeping it Safe: Iron Overload
March 6 Session 4: African-American Blood Donations: Why are they important?

March 11 Session 5: Let's Talk: Patient-Provider Communication

3
Presenters include: ()

James Eckman, M.D., Emary Univessity
Raymona Lawrence, D.PH., Georgia Southem University
Ashiey Singleton. MPH, Georgia Health Policy Center SE.dA"'..'.qu

sickle cell

RESHOTT i thw Regilry end Educotion for Hemoglohnopaives ond Hemovgetince Tramifuscon Thevepy in Georga




THE SICKLE CELL REPRODUCTIVE
HEALTH EDUCATION DIRECTIVE

; 7 S(RHED

Teonna Woolford
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Sickle Cell Disease Initiative

Component Description Cost
: . Extends coverage of SCD treatments to adults
CSHCS Adult Benefit Expansion 21+ who are not eligible for Medicaid. $5,350,000
Enhanced System of Care Enhances and expands services provided by
through Community-Based the Sickle Cell Disease Association of America $690,000
Organizations to improving the quality of life.

Invests in statewide clinical treatment and
Expanded Clinical Services testing capacity. Expands access to $610,000
multidisciplinary health care providers.

Total $6,650,000




JQuestions
JdComments

JdConcerns

dSuggestions



